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DA LN EIZE T 253, RARZENM OHMRHEX 1000
B4 ZIVEGET 0.02(mm) FEE DA R S 7.
X-6 1%, 1000 %A Z VK TONT A NGB
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DEVITATHERLEZDDTHS. () KIZEHED
TA, O)IEERHYOTAZERLTWS. 2FE03
AlE, FLHEEFOANT R MNMEBRTHEMDSEZ IS -
THED, Bzsmie — T LA E < & ZuAHr
THMEEIREZ L RIEREEL. —7H, HYOTA
B E < & EWHA TR ERMERERL, 2205
ETHCEAMETE O S EFRDHETE 5. 28
DEDIR LAMORER L LT, Ml < & Ehfhia
MOEETANDIC X BBEORE - ERPTFRINS.

5. A2 NBBRDEZEICET 2 HEIRE - B
LT EE O FHERE R

iz, BIERERR 700(m), # > M & 0.105(m) DRIk
BIZBWT, HlOEITHEEZ 16.7(m/s) & Lz 2D
WERE)ES X USEREE D IR LA O R 2 R~ 3.
LEDH ¥ BEITIET 2 IEREEE V = 26.0(m/s) T
A EBTHD, HY P AERIE Cy = —62(mm) &
25, L—IVIHERT 2imEE » BT, #1E 150(kN) ©
TR (2)-(6) DHEEA» SEHH L, HNEEGRE P, =
71.81(kN), NEAlEHE P, = 96.31(kN), A #HIREF
Q, = 24.99(kN), WHHIREE Q; = 33.71(kN) £ 72 5.
-7 1%, TXEFYE < 5 X No.6 & ZDRIRD %
{ 5% No.5,No.7 B 2HE v FIEM N & HifE
e (HERETRRE) COBGRERLZBDTH
5. KB, (2 KIIPGEEEA TS (EEOIEHS
WSy , (b) KNIHGET AT AT (BEDER
M) ZRURLTWS. mifiORER L Ak, High
MR REL S XOE FICEEL RS THE Y B
DERAERAIDBBHXATED, ZOMEIZNEHEGE
T 37.12(kN), A E{HlERE T 28.07(kN), HNELHIFETE T
21.03(kN), AELHIEEE T 17.36(kN) & FHiiT & /=,
1000 BfafH A 2 VIR T O N T 2 S BRI N O
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KEMDHZE-8 1R, BB, KPRAOMEITE
PIRZ P LD SR %, BB FLORES R Z
NZIRLTWVWS. ZOFKETTE, FLH6XDTH
ZNHBANUC L DT EL S ERRITIAD > THAEL
TED, Y M ARERHZE D FE L & FDREERIIAESRT
X0, 2R, NEIHERE A EAERE X D S K
{322 T, NEIOANT Z MFE T HICHLIAL
TOIEHDIK E L 72505, NELEITIEA AN EEx T
NI R NEREPNZ WS 2, ATTOEHIC X D EMEIG
N ERL, ZOFREL L TAZ R AR LR LE
MREEPIH N2 2B TFHEINS.
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W E
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S (B> F 0.105(m), EITHE 16.7m/s)

-9 1%, 1000 %A Z AEER TDO/NT A S EERTH AN
DEVITATHERLEZDDTHS. (a) KiZ2HED
T4, O IFHEYOTAZRRLTWS. (aM&D,
NEHIL — L FooNT 2 M ERCIEMEl O 2803
AVBRKELRD, MEDERIZX 2 < & FhEibfhir
TONT R MEBUC BT 2 RBEIGEIZNA LT O
#EAH ¥ PREOHEITHNTNE L RoT W3, 1
BOFTAE, WIHIE L & EmaEL2 0 £ 5 EF T
NTZMNEBTKELRD ZEDRBINTHS. 2D
—T, A E L & ERFHED AT X MEBTOE
AWIETZOEHRIE S ¥ PR DS E RFRICHEB L T
W3, Ziu, FIHEFAEOERICE D ElIEOF &
BIAHNBEIL, ZORRYZEF(TEDNT R ME
BNTEAMZEENLIKRELS RZZ2ICX2bDT,
FREEIC BT 2 TEAN T O EAIER R HBR L 723
DTIERWY, EZ6NRS.

6. HHOHIC

ARRZETIE, BB D NN 2 M EROAAHZ
FEoEaHiiZ BN LT, HuEMREoyuEiRE %
B LN T A MEKRKED IR UETERITIEZ MR L /2.
BB ORERNTIX, < & & BV — Uk E
TOPE Y FEHAN (L—iL - £L 5 FRWERS) @
RAMEZ IS 2 72DICEA L, L—% 3 KorEHis
&, BB Sy R Voigt 2=v b, L & 3R L
WEIN 3oeEMEE LTETMELZ. =L
WAER 3 2 BES 00X, SnEB X ORETE O i 54 E X
TEORES G52, BE#EPHEX LTH5EX5 2L
L7, —H, N7 A MEROMED IR UL, f#
Wz FH O TAREEZIRE L HE - NF X b
JEIR D & 72 2 BBEAMM RIS R E L7z 5 2T, cyclic
densification & 7 /L% W24 D 3R U YA IR B SR TE
WX DT o7z, MEZEGHRAIZ R, REFEE
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FAWEBEERZELT, 2 Y MPRESNLTHEAN
7 A MERFOMED IR UETER O 2 ilAa 7. £
DFER, IV P ARE Ay MEEIZE ST, DN
FLOEOHEFRMEN S, L5 EWBDEDNT R
MERIBICBOWTEAMEEIKELS REZE, 0
SN TEAMETE A EB T 2 EE, 7Y P RED
BE TR L — L TR, A v MEEDGETIEN
BlL — L T 722 Z DR T & 2. F72, (KFED
FEfE, WAMRL TR L TIRES K E L B3 loL —
NVERRETEFTD FHEBTREL 2B Z e 0h o 7=
B, AR TIERE - BROLEEERTETWY
W, EEROHETIEIANT X MMOBBAOEA b
BINTED, EREH DTSN O E ST R
WNELBWEENDH B Z s, SHOMTHREL
LW, F7, #Hilge L —iL r OB oA
HIRFADPDETH .

&!l

b3
AWFF21E ISPS BHFE: 19K04572 OB Z Z T 7-5 D
<7,
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FE-BASED SIMULATION METHOD FOR BALLAST SETTLEMENT OF CURVED
TRACK IN CONSIDERATION OF TRACK VIBRATION

Shoya INOUE and Kazuhiro KORO

We develop a FE-based simulation method for ballast settlement of curved track in consideration of track vibration.
The track vibration analysis of is carried out for evaluating the maximum value of the railpad force. The vibration model
is constructed with 3-D frame, spring and dashpot. The vibration is excited by moving of the concentrated wheel- and
lateral force which is estimated using Japanese railway technical standards. The cyclic deformation of a ballast track
is simulated using the elastoplastic FEM with the cyclic densification model. The mechanism of ballast settlement of
curved track with a cant is investigated through numerical tests.
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